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Psychometric	dimension	 	Mindset	 	Mean	 	Median	 	p-value	
Autonomy	
	




Fixed	 	3.77	 	3.71	 	0.197	
Growth	 	3.93	 	3.86	
Personal	growth	 Fixed	 	4.41	 	4.36	 	0.004	
Growth	 	4.77	 	4.71	
Positive	relations	with	others	 Fixed	 	4.14	 	4.09	 	0.002	
Growth	 	4.56	 	4.57	
Purpose	in	life	 Fixed	 	4.23	 	4.17	 	0.001	
Growth	 	4.67	 	4.71	
Self-acceptance	 Fixed	 	3.83	 	3.86	 	0.001	
Growth	 	4.29	 	4.25	
Discussion	175	
Our	research	has	shown	that	veterinary	undergraduates	with	a	fixed	mindset	relating	to	176	
their	intelligence	have	significantly	poorer	psychological	well-being	than	those	with	a	177	
growth	mindset	in	five	out	of	six	dimensions	measured	in	Ryff’s	20assessment	tool.	Previous	178	
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research	has	shown	that	mindset	relating	to	intelligence	is	influenced	by	the	type	of	praise	179	
given	by	parents	and	teachers	and	the	ways	in	which	we	assess	young	people.	Drawing	this	180	
together	indicates	that	if	the	association	between	mindset	and	psychological	well-being	is	181	
causal	we	may	be	able	to	influence	psychological	well-being	in	a	positive	and	negative	way	182	
by	the	specific	ways	that	we	teach	and	assess.		183	
These	findings	may	have	implications	for	how	we	assess	and	give	feedback	to	students	in	184	
Universities.	More	careful	consideration	of	this	aspect	may	lead	to	improvements	in	the	185	
mental	health	of	our	students.		Mindset	and	psychological	well-being	are	both	variable	and	186	
malleable	so	we	may	have	an	opportunity	to	influence	the	mental	well-being	of	our	187	
students	in	a	way	that	has	not	been	explored	before.	It	has	been	shown	15that	person	praise	188	
and	performance	assessment	can	induce	a	fixed	mindset	in	students,	so	by	using	methods	189	
that	have	been	shown	to	induce	a	growth	mindset,	e.g.	praising	effort	and	goal	focussed	190	
assessment	we	may	be	able	to	improve	their	psychological	well-being.	191	
Furthermore,	because	a	student’s	mindset	relating	to	intelligence	is	already	established	by	192	
their	previous	experience,	there	is	a	need	to	feed	back	the	impact	of	current,	common	place	193	
teaching	and	assessment	methods	to	school	educators	and	to	parents.	194	
This	work	raises	concerns	about	the	repeated	pressure	on	schools	to	increase	testing	and	195	
bring	in	formal	teaching	and	comparative	assessment	in	Maths	and	English	at	a	younger	age.	196	
All	pupils,	but	particularly	the	high	achieving	girls	at	school,	are	in	greater	danger	of	197	
developing	a	fixed	mindset	relating	to	their	intelligence	15	which	now	we	have	linked	to	198	
significantly	poorer	mental	health.	It	is	crucial	that	this	issue	is	considered	when	curriculum	199	
and	teaching	/	assessment	strategies	are	developed	at	the	highest	(government)	level.	200	
A	new	curriculum	for	excellence	was	introduced	to	Scottish	Schools	in	2011	22,	23intended	to	201	
significantly	reduce	the	number	of	performance	based	assessments	in	school	with	the	202	
feedback	given	being	specific	to	the	given	task	and	process	rather	than	‘person	focussed’.	203	
There	is	a	far	greater	emphasis	on	process	and	reflection	on	how	to	improve.	We	would	204	
expect	this	change	to	increase	the	number	of	young	people	with	a	growth	mindset	relating	205	
to	their	intelligence	22and	hence	would	expect	to	see	a	significant	improvement	in	the	206	
mental	health	of	pupils	following	the	new	curriculum	in	Scotland.	These	pupils	will	enter	207	
higher	education	in	September	2016,	offering	an	opportunity	for	a	natural	experiment;	we	208	
will	be	closely	observing	this	year	group	as	they	start	on	our	course.		209	
Limitations	210	
The	target	group	that	we	would	like	to	understand	would	be	all	young	people,	but	our	211	
current	research	is	limited	to	one	year	group	on	the	Veterinary	Medicine	course.	Repeating	212	
the	research	with	students	on	different	courses	and	other	universities	and	in	school	aged	213	
pupils	would	increase	the	validity	of	the	results.	214	
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The	questionnaires	we	have	applied	have	been	used	in	previous	research	and	are	215	
considered	to	be	robust	tools	but	the	information	that	we	have	gathered	is	not	easy	to	216	
measure.	An	individual’s	response	to	a	particular	question	will	vary	according	to	their	217	
understanding	of	the	question	and	their	interpretation	of	the	descriptors	on	the	218	
measurement	scale.	The	results	are	a	snapshot	in	time	and	students	may	have	responded	219	
differently	if	asked	the	same	questions	on	a	different	day,	but	the	questions	were	asked	in	220	
the	same	questionnaire,	on	the	same	day,	so	we	can	confidently	link	these	responses.	221	
We	have	assumed	that	the	questions	have	been	answered	honestly,	but	our	understanding	222	
of	typical	behaviours	of	people	with	a	fixed	mindset	is	that	their	focus	is	on	how	they	appear	223	
and	that	they	sometimes	lie	or	cheat	to	appear	good	to	others.	If	this	was	the	case	it	may	be	224	
that	for	questions	such	as	“I	often	feel	lonely	because	I	have	few	close	friends	with	whom	to	225	
share	my	concerns.”	or	“Many	days	I	wake	up	feeling	discouraged	about	how	I	have	lived	my	226	
life”	they	may	have	given	a	more	positive	response	than	they	actually	felt.	If	this	effect	227	
occurred	it	would	reduce	the	observed	difference	between	individuals	with	fixed	and	228	
growth	mindsets;	our	findings	are	a	conservative	estimate	in	this	respect.	229	
Future	Direction	230	
Further	work	is	needed	to	gain	a	better	understanding	of	these	results	using	qualitative	231	
research.	Our	students	have	been	shown	the	initial	aggregated	results	of	our	research	and	232	
volunteers	have	taken	part	in	individual	interviews	to	give	us	a	richer	qualitative	233	
understanding	of	the	findings.		234	
The	results	of	both	the	qualitative	and	quantitative	research	will	inform	future	development	235	
of	our	veterinary	curriculum.	For	example,	introducing	sessions	discussing	mindset	and	236	
recent	evidence	relating	to	an	individual’s	ability	to	continue	to	develop	their	intellect	over	237	
their	whole	life.	We	will	also	consider	the	feedback	and	assessment	methods	used.	We	238	
intend	to	improve	feedback	to	be	always	related	to	a	specific	behaviour	rather	than	the	239	
person	as	a	whole	e.g.	“Your	catheter	placement	technique	worked	well,	you	made	sure	240	
that	you	had	everything	you	needed	ready	before	you	started	and	held	the	catheter	241	
correctly”	rather	than”	You	are	excellent	at	placing	catheters”.	We	hope	to	increase	the	242	
number	of	pass/	fail	assessments	with	formative	specific	feedback	to	drive	improvement,	243	
with	multiple	attempts	to	pass.	Hand	in	hand	with	this	we	would	reduce	the	number	of	244	
assessments	where	students	get	a	grade	or	mark	that	gives	a	rank	within	their	year	group.	245	
These	ranking	assessments	encourage	a	focus	on	how	they	did	compared	to	others	rather	246	
than	whether	they	can	perform	at	a	good	enough	standard.		247	
Changes	to	feedback	and	particularly	assessment	are	not	easy	to	make.	Many	of	our	248	
students	want	to	know	their	ranking	within	a	year	group	and	want	the	opportunity	to	show	249	
they	are	better	than	others.	Throughout	their	life	doing	well	compared	to	others	is	what	250	
they	have	been	encouraged	to	aim	for	and	they	believe	that	this	will	improve	their	self-251	
esteem.	This	comparative	data	is	also	required	for	some	job	applications	in	the	UK	and	most	252	
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in	the	USA.	Everyone	on	Veterinary	Medicine	courses	was	given	a	place	because	they	have	253	
performed	well	academically	compared	to	others	and	it	is	essential	that	we	can	select	254	
students	with	sufficient	intellect	to	perform	well	enough	on	the	course.	We	need	255	
assessment	that	will	allow	us	to	differentiate	applicants	academically,	so	we	cannot	remove	256	
comparative	assessment	completely.	But,	our	results	suggest	that	if	we	were	able	to	reduce	257	
the	comparative	nature	of	our	assessments	and	increase	feedback	focussing	on	the	process	258	
rather	than	the	person	we	would	see	an	increase	in	the	number	of	students	with	a	growth	259	
mindset	relating	to	their	intelligence.	If	the	evidenced	link	is	causal	this	could	in	turn	260	
improve	the	psychological	well-being	of	our	profession.		261	
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